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(54) PARAMETER ADJUSTING METHOD IN OPTICAL DISK 
REPRODUCING DEVICE, AND OPTICAL DISK REPRODUCING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a parameter adjusting method and a 
reproducing device using the same capable of removing the amount of variation caused 
by the rotational irregularity of a motor for rotationally driving a disk or caused by the 
surface wobbling of the disk, while suppressing that the detecting time of the jitter 
amount or the adjusting time of the parameter is excessively increased when the 
parameter is adjusted on the basis of the jitter amount. 

SOLUTION: By changing values of the adjusting parameters at a prescribed step, the 
jitter amounts obtained for each value of the adjusting parameters are defined as 
primary jitter amounts, and a secondary jitter amount is calculated from the average 
(equivalent average or weighted average) of the primary jitter amounts corresponding to 
each value of the adjusting parameters and the primary jitter amounts corresponding to 
at least the values of the adjusting parameters before and after them, then the value of 
the adjusting parameter is adjusted in accordance with the secondary jitter amount. 



CLAIMS 



[Claim(s)] 

[Claim l]In a parameter adjustment method in an optical disk reproducing device which 
adjusts a parameter of playback equipment based on a jitter amount of a regenerative 
signal from an optical disc, Change a value of an adjust parameter at a predetermined 
step, detect a primary jitter amount to each value of an adjust parameter, and as a jitter 
amount to each value of an adjust parameter, A secondary jitter amount which is an 
average with a primary jitter amount corresponding to each value of an adjust parameter 
and a primary jitter amount corresponding to a value of an adjust parameter before and 
behind that at least is calculated, A parameter adjustment method in an optical disk 
reproducing device adjusting a value of an adjust parameter based on a secondary jitter 
amount. 



[Claim 2] A parameter adjustment method in the optical disk reproducing device 
according to claim 1, wherein a primary jitter amount is the average of a jitter amount 
which carried out multiple-times detection while rotating an optical disc one time. 
[Claim 3]A parameter adjustment method in the optical disk reproducing device 
according to claim 1 or 2 being what carries out weighting of the operation of a 
secondary jitter amount to a primary jitter amount which calculates at a predetermined 
rate, and calculates the average. 

[Claim 4] A jitter amount detection means to detect a jitter amount of a regenerative 
signal which it began to read from an optical disc. 

A parameter adjustment device which adjusts a predetermined parameter based on a 
jitter amount detected by a jitter amount detection means. 

Are the above the optical disk reproducing device which it had, and a parameter 
adjustment device, Change a value of an adjust parameter at a predetermined step, input 
a primary jitter amount to each value of an adjust parameter detected by a jitter amount 
detection means according to it, and as a jitter amount to each value of an adjust 
parameter, A secondary jitter amount which is an average with a primary jitter amount 
corresponding to each value of an adjust parameter and a primary jitter amount 
corresponding to a value of an adjust parameter before and behind that at least is 
calculated, and a value of an adjust parameter is adjusted based on a secondary jitter 
amount. 

[Claim 5]The optical disk reproducing device according to claim 4 considering a 
parameter adjustment device as an average of two or more jitter amounts detected by a 
jitter amount detection means while rotating an optical disc one time as a primary jitter 
amount. 

[Claim 6]The optical disk reproducing device according to claim 4 or 5, wherein it 
should carry out weighting of the parameter adjustment device to a primary jitter 
amount which calculates at a predetermined rate as a secondary jitter amount and it shall 
calculate the average. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the method of adjusting parameter 
value especially based on a jitter amount, about the adjustment method of the various 
parameters adjusted in order to perform reproduction motion the optimal in an optical 
disk reproducing device. 
[0002] 

[Description of the Prior Art]In the optical disk reproducing device which plays 
information from optical discs, such as CD from the former, MD, and DVD, In order to 
perform reproduction motion of the optical disc with which it was equipped the optimal, 
the jitter amount (a part for the time change to the standard clock of the reproduction 
clock obtained from a regenerative signal) of the regenerative signal (RF signal) read 
from the optical disc is detected, Based on this jitter amount, the value of the various 
parameters in reproduction motion is adjusted automatically so that a jitter amount may 
serve as the minimum, as the parameter adjusted - a focus bias pressure value (for 
example, JP,7-44882,A.) Referring to JP,9-44864,A, a focus offset value (refer to 
JP,1 1-191225,A), a gain, focus balance of a focus error signal, etc. are mentioned. 
[0003]For example, drawing 2 shows the relation between focus balance and a jitter 



amount typically, and expresses change of the jitter amount when changing focus 
balance. Changing focus balance here When calculating each output from the 
quadrisected photo sensor which detects the returned light (catoptric light) of the laser 
beam which it was provided in the optical pickup and irradiated by the optical disc in a 
predetermined combination and acquiring a focus error signal, it is making the gain at 
the time of an operation adjust (change). 

It is changing the balance (for example, a center level; refer to drawing 3 ) of S character 
curve which a focus error signal presents by this gain adjustment. 

[0004] And a focus balance value is adjusted to the thing corresponding to the point A 
noting that in the case of drawing 2 a jitter amount is the minimum in the point A and 
the state (here, a focus balance value is called) of the focus balance corresponding to the 
point A is in the optimal state for reproduction motion. 
[0005] 

[Problem(s) to be Solved by the Invention]Now, when a parameter is adjusted 
automatically as mentioned above based on the jitter amount of a regenerative signal, 
The value of parameters other than an adjustment object was made immobilization, it 
changed the value of the parameter of an adjustment object, detected the jitter amount at 
that time, and has determined the optimal parameter value (for example, parameter 
value in case a jitter amount serves as the minimum). 

[0006] However, a changed part resulting from the face deflection of a changed part or a 
disk by the rotation unevenness of a motor which makes a changed part independent of 
the parameter which can serve as an adjustment object, for example, a disk, rotate is 
contained in the jitter amount detected when changing parameter value. For this reason, 
it was difficult to acquire the point that a jitter amount serves as the minimum in order 
to come to show actually the jitter amount obtained when changing parameter value in 
drawing 4 and to determine the optimal parameter value. 

[0007]Then, it is considering it as a jitter amount [ as opposed to / as opposed to / for 
detection of the jitter amount in each changed parameter value / a multiple-times deed / 
each parameter value for the average ], when changing the parameter value made into 
an adjustment object and detecting a jitter amount conventionally, A changed part 
resulting from the face deflection of a changed part or a disk by the rotation unevenness 
of a motor which makes a disk rotate was removed. 

[0008]However, in order to fully remove a part for the above change, it is necessary to 
take the average of detection (measurement) Perilla frutescens (L.) Britton var. crispa 
(Thunb.) Decne. for very many jitter amounts to one parameter value, therefore ~ in 
order to obtain the jitter amount (what was averaged) to each parameter value for 
parameter adjustment, very many jitter amounts must be detected ~ the increase of 
detection time of a jitter amount — size — as a result, increase of the adjusting time of a 
parameter was caused. And since such time turns into a user's waiting time, it is anxious 
for time reduction. 

[0009]this invention ~ **, suppressing that the detection time of a jitter amount and the 
adjusting time of a parameter become excessive, when it was made in view of the point 
[ like ] and a parameter is adjusted based on a jitter amount. It aims at providing the 
playback equipment using the parameter adjustment method and it which can remove a 
changed part called a changed part resulting from the face deflection of a changed part 
or a disk by the rotation unevenness of a motor which makes a disk rotate. 
[0010] 

[Means for Solving the Problem]A parameter adjustment method in an optical disk 
reproducing device of this invention concerning claim 1, It is a parameter adjustment 
method in an optical disk reproducing device which adjusts a parameter of playback 



equipment based on a jitter amount of a regenerative signal from an optical disc, 
Change a value of an adjust parameter at a predetermined step, detect a primary jitter 
amount to each value of an adjust parameter, and as a jitter amount to each value of an 
adjust parameter, A secondary jitter amount which is an average with a primary jitter 
amount corresponding to each value of an adjust parameter and a primary jitter amount 
corresponding to a value of an adjust parameter before and behind that at least is 
calculated, and a value of an adjust parameter is adjusted based on a secondary jitter 
amount. 

[001 1]A parameter adjustment method in an optical disk reproducing device of this 
invention concerning claim 2 is characterized by a primary jitter amount being the 
average of a jitter amount which carried out multiple- times detection while rotating an 
optical disc one time in the invention according to claim 1 . 

[0012]In the invention according to claim 1 or 2, a parameter adjustment method in an 
optical disk reproducing device of this invention concerning claim 3 carries out 
weighting of the operation of a secondary jitter amount to a primary jitter amount which 
calculates at a predetermined rate, and is characterized by being what calculates the 
average. 

[001 3] An optical disk reproducing device of this invention concerning claim 4, A jitter 
amount detection means to detect a jitter amount of a regenerative signal which it began 
to read from an optical disc, Are a parameter adjustment device which adjusts a 
predetermined parameter based on a jitter amount detected by a jitter amount detection 
means an optical disk reproducing device which it has, and a parameter adjustment 
device, Change a value of an adjust parameter at a predetermined step, input a primary 
jitter amount to each value of an adjust parameter detected by a jitter amount detection 
means according to it, and as a jitter amount to each value of an adjust parameter, A 
secondary jitter amount which is an average with a primary jitter amount corresponding 
to each value of an adjust parameter and a primary jitter amount corresponding to a 
value of an adjust parameter before and behind that at least is calculated, and a value of 
an adjust parameter is adjusted based on a secondary jitter amount. 
[0014]In the invention according to claim 4, an optical disk reproducing device of this 
invention concerning claim 5 considers a parameter adjustment device as an average of 
two or more jitter amounts detected by a jitter amount detection means, while rotating 
an optical disc one time as a primary jitter amount. 

[0015]In the invention according to claim 4 or 5, an optical disk reproducing device of 
this invention concerning claim 6 should carry out weighting of the parameter 
adjustment device to a primary jitter amount which calculates at a predetermined rate as 
a secondary jitter amount, and should calculate the average. 
[0016] 

[Embodiment of the InventionJ Drawing 1 is an outline lineblock diagram of the optical 
disk reproducing device concerning one example of this invention, and plays DVD and 
CD as an optical disc. 

[00 17] An optical pickup for the optical disc in which information was recorded 1, and 2 
to read the information currently recorded from the optical disc 1 , An RF amplifier for 3 
to amplify the regenerative signal (RF signal) outputted from the optical pickup 2, The 
motor for 4 being provided with a turntable and rotating the optical disc 1, The drive 
circuit for [ of a focus / in / in 5 / the optical pickup 2 /, tracking, slave control and the 
motor 4 ] carrying out drive controlling, When 6 performs servo controls, such as a roll 
control of a focus servo, a tracking servo, a SUREJJI servo, and the motor 4, according 
to the regenerative signal from RF amplifier 3 and the signal read from the optical disc 
1 is outputted as digital data (bit stream), it is a DSP servo circuit. 
[0018]It is a decoder which 7 analyzes the digital data (bit stream) outputted from the 



DSP servo circuit 6, separates every [, such as picture image data or voice data, ] data 
type according to a case, and decodes each separated data, From the decoder 7, the 
signal (information) of a state with this refreshable output unit is outputted to output 
units which are not illustrated, such as audio equipment and video display apparatus. 
[00 19] 8 is a jitter amount detecting circuit as a jitter amount detection means to detect 
the jitter amount of a regenerative signal based on the standard clock which considers 
the regenerative signal outputted from the optical pickup 2 as an input, and does not 
illustrate it. 

[0020J9 is a parameter adjustment device, and it is a control circuit which manages 
control of the whole device, and in order to perform optimal reproduction motion, it 
controls adjustments (setting out) and those motion control of the parameter in RF 
amplifier 3 or the DSP servo circuit 6, and the decode operation in the decoder 7. The 
input indication signal from the input device (a keyboard and a remote control provided 
with two or more keys) which is not illustrated for a user operating it and directing 
reproduction control again is considered as an input, and the operation in the playback 
equipment based on it is controlled. 

[0021]now, ** — adjustment of the parameter in a device [ like ] is explained taking the 
case of adjustment of focus balance. 

[0022] When playback equipment is equipped with the optical disc 1 of a reproduction 
object, rotation of the motor 3 is started via the driver 5 by control of the control circuit 
9, and the optical disc 1 is made to rotate. And the optical pickup 2 is moved to the 
position of parameter adjustment, for example, a position with a distance [ from the 
center of a disk ] of R= 25 mm, From the optical pickup 2, the regenerative signal based 
on the recorded information is outputted by making reading of the information recorded 
on the optical disc with the focus of the optical pickup 2, and tracking control start. 
[0023]The control circuit 9 for focus balance control, It is made to change at a 
predetermined step (usually regular intervals) about the value of the adjustable range 
beforehand set up in the focus balance value by changing the gains (gain over the signal 
from the optical pickup 2, etc.) about the focus balance of RF amplifier 3, etc., The jitter 
amount of the regenerative signal outputted from the optical pickup 2 in each changed 
focus balance value is detected in the jitter amount detecting circuit 8. The jitter amount 
detected to each focus balance value at this time is made into a primary jitter amount, 
this primary jitter amount contains a changed part independent of an adjust parameter, 
and the relation between a focus balance value and a primary jitter amount becomes like 
drawing 4 . 

[0024]The control circuit 9 will calculate the primary jitter amount to each focus 
balance value, and the secondary jitter amount which calculated the average of the 
primary jitter amount detected before and behind that at least as a jitter amount to each 
focus balance value, if the primary jitter amount about an adjustable range as shown in 
drawing 4 is obtained. In this example, the average of five continuous primary jitter 
amounts containing the primary jitter amount which corresponds to a following formula 
to one focus balance value (F(i)) as a secondary jitter amount so that it may be shown is 
made into the secondary jitter amount (J'(i)). 

J ? (i) — the relation of the secondary jitter amount and focus balance value which were 
produced by making it = (J(i-2)+J(i-l)+J(i)+J(i+l)+J (i+2)) / Mr. 5 ** is shown in 
drawing 5 . It turns out that the relation between a focus balance value ideal for 
parameter adjustment shown in drawing 2 and a jitter amount is approached, and 
changed parts other than an adjust parameter are removed in a secondary jitter amount 
so that clearly from drawing 5 . 

[0025] And the control circuit 9 adjusts focus balance based on a secondary jitter amount, 
In the case of drawing 5 , it is decided that it will be the optimal focus balance value for 



the information reproduction of the optical disc 1 equipped with the focus balance value 
in the point B now, and the gain about the focus balance in RF amplifier 3, etc. are 
adjusted. 

[0026]After **(ing) and adjusting about other parameters required for the optimal 
reproduction motion, playback of the information on the optical disc 1 which is the 
original purpose is performed as follows. Namely, while the basis of control of the DSP 
servo circuit 6 and the optical disc 1 rotate by the motor 4 and the focus of the optical 
pickup 2, tracking, and thread control are performed, The regenerative signal according 
to the information recorded by the optical pickup 2 is read from the optical disc 1 , the 
digital data (bit stream) based on the signal is outputted to the decoder 7 by the DSP 
servo circuit 6, an output unit is supplied from the decoder 7, and the reproducing 
output of information is carried out. 

[0027]In the above-mentioned example, the control circuit 9 receives one focus balance 
value, While the optical disc 1 rotates one time, the jitter amount of two or more points 
is detected in the jitter amount detecting circuit 8 at the predetermined intervals (when 
an optical disc is CD and it is 4 m second interval and DVD, it is 1 m second interval), 
and it is good also as a primary jitter amount [ as opposed to the focus balance value at 
that time for the average jitter amount ]. Since the cycle based on rotation in a thing 
called a changed part resulting from the face deflection of a changed part or a disk by 
the rotation unevenness of the motor independent of an adjust parameter exists, By 
considering it as the average of a jitter amount which carried out multiple-times 
detection, while an optical disc rotates a primary jitter amount one time, it becomes 
possible to remove a part for such change further, and ** — in the secondary jitter 
amount calculated from the primary jitter amount [ like ], since the relation between a 
secondary jitter amount like drawing 5 and a focus balance value can be close brought 
further from the state of drawing 2 , it becomes possible to perform parameter 
adjustment for the optimal reproduction motion with sufficient accuracy. 
[0028] Although the secondary jitter amount was the equivalent average of the primary 
jitter amount in this example, In order not to limit to this, structural or to cope with the 
circuit characteristic, For example, it may be made to take the average of a primary jitter 
amount which performed weighting to a primary jitter amount called 
J(i-2):J(i-l):J(i):J(i+l):J(i+2) -1:2:4:2:1, and carried out weighting to it. 
[0029] 

[Effect of the Invention] When this invention performs parameter adjustment based on a 
jitter amount so that clearly from the above explanation, Change the value of an adjust 
parameter at a predetermined step, and the jitter amount obtained to each value of an 
adjust parameter is made into a primary jitter amount, A secondary jitter amount is 
calculated from an average (an equivalent average and a weighting average) with the 
primary jitter amount corresponding to each value of an adjust parameter, and the 
primary jitter amount corresponding to the value of the adjust parameter before and 
behind that at least, Since the value of an adjust parameter is adjusted based on the 
secondary jitter amount, adjustment of a parameter is attained where a changed part 
called a changed part resulting from the face deflection of a changed part or a disk by 
the rotation unevenness of a motor which makes a disk rotate is removed. And since the 
detection frequency of a jitter amount can be stopped few in that case, making excessive 
detection time of a jitter amount and adjusting time of a parameter is avoided. 
[0030] It becomes possible to remove a part for the above change further by considering 
it as the average of a jitter amount which carried out multiple-times detection, while an 
optical disc rotates a primary jitter amount one time, and it becomes possible to adjust 
the value of an adjust parameter to a better thing. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing li lt is an outline lineblock diagram of the optical disk reproducing device 
concerning one example of this invention. 

[Drawing 21 It is a figure showing typically the relation between a focus balance value 
and a jitter amount. 

[Drawing 3 l it is a figure explaining adjustment of focus balance. 

[Drawing 41 It is a figure showing typically the relation between a focus balance value 
and a primary jitter amount. 

[Drawing 5 l it is a figure showing typically the relation between a focus balance value 
and a secondary jitter amount. 
[Description of Notations] 

1 Optical disc 

2 Optical pickup 

3 RF amplifier 

4 Motor 

5 Drive circuit 

6 DSP servo circuit 

7 Decoder 

8 Jitter amount detecting circuit (jitter amount detection means) 

9 Control circuit (parameter adjustment device) 
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(54) PARAMETER ADJUSTING METHOD IN OPTICAL DISK 
REPRODUCING DEVICE, AND OPTICAL DISK REPRODUCING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a parameter adjusting method and a 
reproducing device using the same capable of removing the amount of variation caused 
by the rotational irregularity of a motor for rotationally driving a disk or caused by the 
surface wobbling of the disk, while suppressing that the detecting time of the jitter 
amount or the adjusting time of the parameter is excessively increased when the 
parameter is adjusted on the basis of the jitter amount. 

SOLUTION: By changing values of the adjusting parameters at a prescribed step, the 
jitter amounts obtained for each value of the adjusting parameters are defined as 
primary jitter amounts, and a secondary jitter amount is calculated from the average 
(equivalent average or weighted average) of the primary jitter amounts corresponding to 
each value of the adjusting parameters and the primary jitter amounts corresponding to 
at least the values of the adjusting parameters before and after them, then the value of 
the adjusting parameter is adjusted in accordance with the secondary jitter amount. 



CLAIMS 



[Claim(s)] 

[Claim l]In a parameter adjustment method in an optical disk reproducing device which 
adjusts a parameter of playback equipment based on a jitter amount of a regenerative 
signal from an optical disc, Change a value of an adjust parameter at a predetermined 
step, detect a primary jitter amount to each value of an adjust parameter, and as a jitter 
amount to each value of an adjust parameter, A secondary jitter amount which is an 
average with a primary jitter amount corresponding to each value of an adjust parameter 
and a primary jitter amount corresponding to a value of an adjust parameter before and 
behind that at least is calculated, A parameter adjustment method in an optical disk 
reproducing device adjusting a value of an adjust parameter based on a secondary jitter 
amount. 



[Claim 2]A parameter adjustment method in the optical disk reproducing device 
according to claim 1, wherein a primary jitter amount is the average of a jitter amount 
which carried out multiple-times detection while rotating an optical disc one time. 
[Claim 3] A parameter adjustment method in the optical disk reproducing device 
according to claim 1 or 2 being what carries out weighting of the operation of a 
secondary jitter amount to a primary jitter amount which calculates at a predetermined 
rate, and calculates the average. 

[Claim 4] A jitter amount detection means to detect a jitter amount of a regenerative 
signal which it began to read from an optical disc. 

A parameter adjustment device which adjusts a predetermined parameter based on a 
jitter amount detected by a jitter amount detection means. 

Are the above the optical disk reproducing device which it had, and a parameter 
adjustment device, Change a value of an adjust parameter at a predetermined step, input 
a primary jitter amount to each value of an adjust parameter detected by a jitter amount 
detection means according to it, and as a jitter amount to each value of an adjust 
parameter, A secondary jitter amount which is an average with a primary jitter amount 
corresponding to each value of an adjust parameter and a primary jitter amount 
corresponding to a value of an adjust parameter before and behind that at least is 
calculated, and a value of an adjust parameter is adjusted based on a secondary jitter 
amount. 

[Claim 5]The optical disk reproducing device according to claim 4 considering a 
parameter adjustment device as an average of two or more jitter amounts detected by a 
jitter amount detection means while rotating an optical disc one time as a primary jitter 
amount. 

[Claim 6]The optical disk reproducing device according to claim 4 or 5, wherein it 
should carry out weighting of the parameter adjustment device to a primary jitter 
amount which calculates at a predetermined rate as a secondary jitter amount and it shall 
calculate the average. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the method of adjusting parameter 
value especially based on a jitter amount, about the adjustment method of the various 
parameters adjusted in order to perform reproduction motion the optimal in an optical 
disk reproducing device. 
[0002] 

[Description of the Prior Art]In the optical disk reproducing device which plays 
information from optical discs, such as CD from the former, MD, and DVD, In order to 
perform reproduction motion of the optical disc with which it was equipped the optimal, 
the jitter amount (a part for the time change to the standard clock of the reproduction 
clock obtained from a regenerative signal) of the regenerative signal (RF signal) read 
from the optical disc is detected, Based on this jitter amount, the value of the various 
parameters in reproduction motion is adjusted automatically so that a jitter amount may 
serve as the minimum, as the parameter adjusted — a focus bias pressure value (for 
example, JP,7-44882,A.) Referring to JP,9-44864,A, a focus offset value (refer to 
JP,1 1-191225,A), a gain, focus balance of a focus error signal, etc. are mentioned. 
[0003]For example, drawing 2 shows the relation between focus balance and a jitter 



amount typically, and expresses change of the jitter amount when changing focus 
balance. Changing focus balance here When calculating each output from the 
quadrisected photo sensor which detects the returned light (catoptric light) of the laser 
beam which it was provided in the optical pickup and irradiated by the optical disc in a 
predetermined combination and acquiring a focus error signal, it is making the gain at 
the time of an operation adjust (change). 

It is changing the balance (for example, a center level; refer to drawing 3 ) of S character 
curve which a focus error signal presents by this gain adjustment. 

[0004]And a focus balance value is adjusted to the thing corresponding to the point A 
noting that in the case of drawing 2 a jitter amount is the minimum in the point A and 
the state (here, a focus balance value is called) of the focus balance corresponding to the 
point A is in the optimal state for reproduction motion. 
[0005] 

[Problem(s) to be Solved by the Invention]Now, when a parameter is adjusted 
automatically as mentioned above based on the jitter amount of a regenerative signal, 
The value of parameters other than an adjustment object was made immobilization, it 
changed the value of the parameter of an adjustment object, detected the jitter amount at 
that time, and has determined the optimal parameter value (for example, parameter 
value in case a jitter amount serves as the minimum). 

[0006]However, a changed part resulting from the face deflection of a changed part or a 
disk by the rotation unevenness of a motor which makes a changed part independent of 
the parameter which can serve as an adjustment object, for example, a disk, rotate is 
contained in the jitter amount detected when changing parameter value. For this reason, 
it was difficult to acquire the point that a jitter amount serves as the minimum in order 
to come to show actually the jitter amount obtained when changing parameter value in 
drawing 4 and to determine the optimal parameter value. 

[0007]Then, it is considering it as a jitter amount [ as opposed to / as opposed to / for 
detection of the jitter amount in each changed parameter value / a multiple-times deed / 
each parameter value for the average ], when changing the parameter value made into 
an adjustment object and detecting a jitter amount conventionally, A changed part 
resulting from the face deflection of a changed part or a disk by the rotation unevenness 
of a motor which makes a disk rotate was removed. 

[0008]However, in order to fully remove a part for the above change, it is necessary to 
take the average of detection (measurement) Perilla frutescens (L.) Britton var. crispa 
(Thunb.) Decne. for very many jitter amounts to one parameter value, therefore — in 
order to obtain the jitter amount (what was averaged) to each parameter value for 
parameter adjustment, very many jitter amounts must be detected - the increase of 
detection time of a jitter amount — size — as a result, increase of the adjusting time of a 
parameter was caused. And since such time turns into a user's waiting time, it is anxious 
for time reduction. 

[0009]this invention ~ **, suppressing that the detection time of a jitter amount and the 
adjusting time of a parameter become excessive, when it was made in view of the point 
[ like ] and a parameter is adjusted based on a jitter amount. It aims at providing the 
playback equipment using the parameter adjustment method and it which can remove a 
changed part called a changed part resulting from the face deflection of a changed part 
or a disk by the rotation unevenness of a motor which makes a disk rotate. 
[0010] 

[Means for Solving the Problem]A parameter adjustment method in an optical disk 
reproducing device of this invention concerning claim 1, It is a parameter adjustment 
method in an optical disk reproducing device which adjusts a parameter of playback 



equipment based on a jitter amount of a regenerative signal from an optical disc, 
Change a value of an adjust parameter at a predetermined step, detect a primary jitter 
amount to each value of an adjust parameter, and as a jitter amount to each value of an 
adjust parameter, A secondary jitter amount which is an average with a primary jitter 
amount corresponding to each value of an adjust parameter and a primary jitter amount 
corresponding to a value of an adjust parameter before and behind that at least is 
calculated, and a value of an adjust parameter is adjusted based on a secondary jitter 
amount. 

[001 1] A parameter adjustment method in an optical disk reproducing device of this 
invention concerning claim 2 is characterized by a primary jitter amount being the 
average of a jitter amount which carried out multiple- times detection while rotating an 
optical disc one time in the invention according to claim 1 . 

[0012]In the invention according to claim 1 or 2, a parameter adjustment method in an 
optical disk reproducing device of this invention concerning claim 3 carries out 
weighting of the operation of a secondary jitter amount to a primary jitter amount which 
calculates at a predetermined rate, and is characterized by being what calculates the 
average. 

[0013]An optical disk reproducing device of this invention concerning claim 4, A jitter 
amount detection means to detect a jitter amount of a regenerative signal which it began 
to read from an optical disc, Are a parameter adjustment device which adjusts a 
predetermined parameter based on a jitter amount detected by a jitter amount detection 
means an optical disk reproducing device which it has, and a parameter adjustment 
device, Change a value of an adjust parameter at a predetermined step, input a primary 
jitter amount to each value of an adjust parameter detected by a jitter amount detection 
means according to it, and as a jitter amount to each value of an adjust parameter, A 
secondary jitter amount which is an average with a primary jitter amount corresponding 
to each value of an adjust parameter and a primary jitter amount corresponding to a 
value of an adjust parameter before and behind that at least is calculated, and a value of 
an adjust parameter is adjusted based on a secondary jitter amount. 
[0014]In the invention according to claim 4, an optical disk reproducing device of this 
invention concerning claim 5 considers a parameter adjustment device as an average of 
two or more jitter amounts detected by a jitter amount detection means, while rotating 
an optical disc one time as a primary jitter amount. 

[0015]In the invention according to claim 4 or 5, an optical disk reproducing device of 
this invention concerning claim 6 should carry out weighting of the parameter 
adjustment device to a primary jitter amount which calculates at a predetermined rate as 
a secondary jitter amount, and should calculate the average. 
[0016] 

[Embodiment of the Invention] Drawing 1 is an outline lineblock diagram of the optical 
disk reproducing device concerning one example of this invention, and plays DVD and 
CD as an optical disc. 

[00 17] An optical pickup for the optical disc in which information was recorded 1, and 2 
to read the information currently recorded from the optical disc 1, An RF amplifier for 3 
to amplify the regenerative signal (RF signal) outputted from the optical pickup 2, The 
motor for 4 being provided with a turntable and rotating the optical disc 1, The drive 
circuit for [ of a focus / in / in 5 / the optical pickup 2 /, tracking, slave control and the 
motor 4 ] carrying out drive controlling, When 6 performs servo controls, such as a roll 
control of a focus servo, a tracking servo, a SUREJJI servo, and the motor 4, according 
to the regenerative signal from RF amplifier 3 and the signal read from the optical disc 
1 is outputted as digital data (bit stream), it is a DSP servo circuit. 
[0018]It is a decoder which 7 analyzes the digital data (bit stream) outputted from the 



DSP servo circuit 6, separates every [, such as picture image data or voice data, ] data 
type according to a case, and decodes each separated data, From the decoder 7, the 
signal (information) of a state with this refreshable output unit is outputted to output 
units which are not illustrated, such as audio equipment and video display apparatus. 
[0019]8 is a jitter amount detecting circuit as a jitter amount detection means to detect 
the jitter amount of a regenerative signal based on the standard clock which considers 
the regenerative signal outputted from the optical pickup 2 as an input, and does not 
illustrate it. 

[0020]9 is a parameter adjustment device, and it is a control circuit which manages 
control of the whole device, and in order to perform optimal reproduction motion, it 
controls adjustments (setting out) and those motion control of the parameter in RF 
amplifier 3 or the DSP servo circuit 6, and the decode operation in the decoder 7. The 
input indication signal from the input device (a keyboard and a remote control provided 
with two or more keys) which is not illustrated for a user operating it and directing 
reproduction control again is considered as an input, and the operation in the playback 
equipment based on it is controlled. 

[0021]now, ** — adjustment of the parameter in a device [ like ] is explained taking the 
case of adjustment of focus balance. 

[0022]When playback equipment is equipped with the optical disc 1 of a reproduction 
object, rotation of the motor 3 is started via the driver 5 by control of the control circuit 
9, and the optical disc 1 is made to rotate. And the optical pickup 2 is moved to the 
position of parameter adjustment, for example, a position with a distance [ from the 
center of a disk ] of R= 25 mm, From the optical pickup 2, the regenerative signal based 
on the recorded information is outputted by making reading of the information recorded 
on the optical disc with the focus of the optical pickup 2, and tracking control start. 
[0023]The control circuit 9 for focus balance control, It is made to change at a 
predetermined step (usually regular intervals) about the value of the adjustable range 
beforehand set up in the focus balance value by changing the gains (gain over the signal 
from the optical pickup 2, etc.) about the focus balance of RF amplifier 3, etc., The jitter 
amount of the regenerative signal outputted from the optical pickup 2 in each changed 
focus balance value is detected in the jitter amount detecting circuit 8. The jitter amount 
detected to each focus balance value at this time is made into a primary jitter amount, 
this primary jitter amount contains a changed part independent of an adjust parameter, 
and the relation between a focus balance value and a primary jitter amount becomes like 
drawing 4 . 

[0024]The control circuit 9 will calculate the primary jitter amount to each focus 
balance value, and the secondary jitter amount which calculated the average of the 
primary jitter amount detected before and behind that at least as a jitter amount to each 
focus balance value, if the primary jitter amount about an adjustable range as shown in 
drawing 4 is obtained. In this example, the average of five continuous primary jitter 
amounts containing the primary jitter amount which corresponds to a following formula 
to one focus balance value (F(i)) as a secondary jitter amount so that it may be shown is 
made into the secondary jitter amount (J'(i)). 

J'(i) — the relation of the secondary jitter amount and focus balance value which were 
produced by making it = (J(i-2)+J(i-l)+J(i)+J(i+l)+J (i+2)) / Mr. 5 ** is shown in 
drawing 5 . It turns out that the relation between a focus balance value ideal for 
parameter adjustment shown in drawing 2 and a jitter amount is approached, and 
changed parts other than an adjust parameter are removed in a secondary jitter amount 
so that clearly from drawing 5 . 

[0025] And the control circuit 9 adjusts focus balance based on a secondary jitter amount, 
In the case of drawing 5 , it is decided that it will be the optimal focus balance value for 



the information reproduction of the optical disc 1 equipped with the focus balance value 
in the point B now, and the gain about the focus balance in RF amplifier 3, etc. are 
adjusted. 

[0026] After **(ing) and adjusting about other parameters required for the optimal 
reproduction motion, playback of the information on the optical disc 1 which is the 
original purpose is performed as follows. Namely, while the basis of control of the DSP 
servo circuit 6 and the optical disc 1 rotate by the motor 4 and the focus of the optical 
pickup 2, tracking, and thread control are performed, The regenerative signal according 
to the information recorded by the optical pickup 2 is read from the optical disc 1, the 
digital data (bit stream) based on the signal is outputted to the decoder 7 by the DSP 
servo circuit 6, an output unit is supplied from the decoder 7, and the reproducing 
output of information is carried out. 

[0027]In the above-mentioned example, the control circuit 9 receives one focus balance 
value, While the optical disc 1 rotates one time, the jitter amount of two or more points 
is detected in the jitter amount detecting circuit 8 at the predetermined intervals (when 
an optical disc is CD and it is 4 m second interval and DVD, it is 1 m second interval), 
and it is good also as a primary jitter amount [ as opposed to the focus balance value at 
that time for the average jitter amount ]. Since the cycle based on rotation in a thing 
called a changed part resulting from the face deflection of a changed part or a disk by 
the rotation unevenness of the motor independent of an adjust parameter exists, By 
considering it as the average of a jitter amount which carried out multiple- times 
detection, while an optical disc rotates a primary jitter amount one time, it becomes 
possible to remove a part for such change further, and ** in the secondary jitter 
amount calculated from the primary jitter amount [ like ], since the relation between a 
secondary jitter amount like drawing 5 and a focus balance value can be close brought 
further from the state of drawing 2 , it becomes possible to perform parameter 
adjustment for the optimal reproduction motion with sufficient accuracy. 
[0028]Although the secondary jitter amount was the equivalent average of the primary 
jitter amount in this example, In order not to limit to this, structural or to cope with the 
circuit characteristic, For example, it may be made to take the average of a primary jitter 
amount which performed weighting to a primary jitter amount called 
J(i-2):J(i-l):J(i):J(i+l):J(i+2) =1:2:4:2:1, and carried out weighting to it. 
[0029] 

[Effect of the Invention] When this invention performs parameter adjustment based on a 
jitter amount so that clearly from the above explanation, Change the value of an adjust 
parameter at a predetermined step, and the jitter amount obtained to each value of an 
adjust parameter is made into a primary jitter amount, A secondary jitter amount is 
calculated from an average (an equivalent average and a weighting average) with the 
primary jitter amount corresponding to each value of an adjust parameter, and the 
primary jitter amount corresponding to the value of the adjust parameter before and 
behind that at least, Since the value of an adjust parameter is adjusted based on the 
secondary jitter amount, adjustment of a parameter is attained where a changed part 
called a changed part resulting from the face deflection of a changed part or a disk by 
the rotation unevenness of a motor which makes a disk rotate is removed. And since the 
detection frequency of a jitter amount can be stopped few in that case, making excessive 
detection time of a jitter amount and adjusting time of a parameter is avoided. 
[0030]It becomes possible to remove a part for the above change further by considering 
it as the average of a jitter amount which carried out multiple-times detection, while an 
optical disc rotates a primary jitter amount one time, and it becomes possible to adjust 
the value of an adjust parameter to a better thing. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is an outline lineblock diagram of the optical disk reproducing device 
concerning one example of this invention. 

[Drawing 2) It is a figure showing typically the relation between a focus balance value 
and a jitter amount. 

[Drawing 3] It is a figure explaining adjustment of focus balance. 

[Drawing 4] It is a figure showing typically the relation between a focus balance value 
and a primary jitter amount. 

[Drawing 5] It is a figure showing typically the relation between a focus balance value 
and a secondary jitter amount. 
[Description of Notations] 

1 Optical disc 

2 Optical pickup 

3 RF amplifier 

4 Motor 

5 Drive circuit 

6 DSP servo circuit 

7 Decoder 

8 Jitter amount detecting circuit (jitter amount detection means) 

9 Control circuit (parameter adjustment device) 
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